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ABSTRACT : 



PROBLEM TO BE SOLVED: To reduce the vibration of a magnetic disk 
and easily 

improve the positioning accuracy of the magnetic disk by arranging a 
control 

member corresponding to gaps between a plurality of magnetic disks 
being 

lamination- supported while maintaining specific disk gaps, and 

controlling the S 

inflow/ outflow of air into the disk gaps. 

SOLUTION: For example, magnetic disks 2a- (2d) are alternately 
piled up 

alternately with three spacers 12, and are laminately support while 
maintaining 

specific gaps between disks. Fixed members 9a-9d and control members 
lOa-lOc 
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are arcuately formed of a resin material corresponding to the outer 
periphery 

of the magnetic disks 2a- (2d), and are fixed on a base 8 
concentrically. The 

fixed members 9a-9d and the control members lOa-lOc are alternately 
piled up so 

that they are arranged in the disk gaps where the end parts of the 
control 

members lOa-lOc correspond to each other, thus the inflow/outflow of 
air at the 

outer-periphery part of the magnetic disks 2a- (2d) is controlled and 
the 

generation of disk fluttering can be suppressed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the hard disk equipment which 

carries out record playback of the digital information at a magnetic disk. 

[0002] 

[Description of the Prior Art] In recent years, hard disk equipment has come to be used for various fields 
by the advance of a personal computer, or the advance of a digital instrument from having the property 
of the rapidity of the large capacity and record reproduction speed. Speaking concretely, using hard disk 
equipment as storage in a surveillance camera, a non-linear-editing machine, a portable still camera and 
an animation camera, the navigation system for mount, etc., and the applicability of hard disk equipment 
spreading gradually. Therefore, the engine performance for which hard disk equipment is asked, for 
example, capacity, and a speed of response (record reproduction speed) are becoming still higher. 
Recently, the recording density of hard disk equipment is increasing at a rate of an annual rate of 60%, 
and linear density and track density have also actually been increasing it in connection with this. 
Moreover, with hard disk equipment, in order to raise the speed of response, the rotational frequency of 
a spindle motor is increased and, recently, what has the spindle motor of the rotational frequency 
exceeding 10,000r.p.m is put in practical use. 

[0003] In the above hard disk equipments, it is a big factor that the engine performance of the 
component part which contained the magnetic head, the slider, and the magnetic disk in the background 
which the linear density has increased has improved. Moreover, it is also raised to the background which 
the track density has increased as a big reason that the positioning technology of positioning the 
magnetic head with a sufficient precision in the direction of a truck in addition to an above-mentioned 
factor has improved. In order to raise the precision of positioning of this direction of a truck, while 
extending the control band of positioning, it is necessary to reduce the disturbance which checks 
positioning. Various factors are raised as disturbance which checks this positioning. For example, it has 
the influence of the wind from the magnetic disk under the deflection called RRO(Repeatable run- 
out)/NRRO (Non-repeatable run-out) generated from the bearing of a spindle motor, and rotation which 
acts on a head support device. Furthermore, the disk flutter of vibrating by the wind which the 
magnetism unevenness and the magnetic disk itself of the magnetism generated from the magnet of a 
spindle motor etc. produce by the rotation is included in the above-mentioned disturbance. On the other 
hand, as it mentioned above in order to raise a speed of response, the rotational frequency of a spindle 
motor is becoming a high speed, and such disturbance tends to increase. 

[0004] As indicated by for example, an electrical-communication research institute research utilization 
report, 26-2 (Showa 52), and 263 pages, an eddy occurs by the inflow appearance of the air in the 
periphery section of the rotating magnetic disk, and the above-mentioned disk flutter originates in the 
pressure fluctuation produced by the generated eddy, and is generated. And it is known that the gap of 
the peripheral face of a magnetic disk and the side wall of the housing which contained the magnetic 
disk will influence generating of a disk flutter greatly (refer to the Japan Society of Mechanical 
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Engineers collected works, 62 volumes, No. 599, and 2520 pages). 

[0005] Here, with reference to drawing 6 and drawing 7 , the generating factor of the disk flutter in 
conventional hard disk equipment is explained concretely. Drawing 6 is explanatory drawing showing 
the flow of the concrete air of the periphery section circumference of the magnetic disk in conventional 
hard disk equipment, and drawing 7 is explanatory drawing showing the flow of the concrete air on the 
magnetic disk shown in drawing 6 . In drawing 6 , conventional hard disk equipment has contained two 
or more magnetic disks 52a, 52b, and 52c and by which maintained the predetermined gap and the 
laminating was carried out in a housing 5 1 . If it rotates at a high speed with these magnetic disks 52a, 
52b, and 52c and the spindle motor with which omitted illustration, receipts and payments of intense 
air as shown by the arrow head of this drawing between the surrounding space of each magnetic disks 
52a, 52b, and 52c, the field tops of., and each of those periphery sections 52al, 52bl, 52cl, and .. will 
occur. Thereby, as shown in drawing 7 , on the surface of magnetic-disk 52a, the flow 54 of air which 
surrounds two or more eddies 53 and these eddies 53 of air arises. For this reason, the pressure of the air 
which acts on the surface of magnetic-disk 52a becomes uneven, magnetic-disk 52a is excited, and a 
disk flutter is generated. 

[0006] There are some which were indicated by JP,10-162548,A in the conventional hard disk 
equipment which was going to reduce the above disk flutters. With this conventional hard disk 
equipment, by forming the flow of the compulsory air which goes to a periphery from the inner 
circumference of a magnetic disk, generating of the eddy by high-speed rotation of a magnetic disk 
tended to be controlled, and it was going to reduce the disk flutter. 
[0007] 

[Problem(s) to be Solved by the Invention] With the above conventional hard disk equipments, in order 
to form the flow of above-mentioned compulsory air, the blower which are the passage of air and the 
source of supply of air needed to be formed. For this reason, there was a trouble that the configuration of 
the equipment concerned was enlarged, with this conventional hard disk equipment. And with the latest 
hard disk equipment, the track pitch is becoming what has the rotational frequency of a spindle motor 
more more nearly high-speed [ narrowing, especially small HDD ]. So, it is becoming still more 
important to reduce the disk flutter by this airstream more with a small configuration. 
[0008] Without being made in order to solve the above troubles, and enlarging the configuration of the 
equipment concerned, this invention can reduce vibration of a magnetic disk and aims at offering the 
hard disk equipment which can therefore improve the positioning accuracy of the magnetic head easily. 
[0009] 

[Means for Solving the Problem] Two or more magnetic disks by which hard disk equipment of this 
invention maintained predetermined disk interspace spare time, and laminating support was carried out, 
A slider which equipped a spindle motor and said two or more magnetic disks of each for rotating said 
two or more magnetic disks with the magnetic head for carrying out record playback of the data, A 
positioning device for moving said slider to radial [ of said magnetic disk ], and positioning in a desired 
location, A case for holding said magnetic disk, said spindle motor, said slider, and said positioning 
device, It has been arranged corresponding to said disk interspace spare time, and has specification-part 
material for regulating inflow appearance of air to the disk interspace spare time, and a holddown 
member for fixing said specification-part material to said housing. Thus, without enlarging a 
configuration of the equipment concerned by constituting, or falling responsibility, vibration of a 
magnetic disk can be reduced and, therefore, positioning accuracy of the magnetic head can be improved 
easily. 
[0010] 

[Embodiment of the Invention] Hereafter, the suitable example of the hard disk equipment of this 
invention is explained with reference to a drawing. 

[001 1] « -- 1st example» - drawing 1 is the perspective diagram showing the outline configuration of 
the hard disk equipment which is the 1st example of this invention, and drawing 2 is the cross section 
showing the configuration of the principal part of the hard disk equipment shown in drawing 1 . In 
drawing 1 and drawing 2 , the hard disk equipment of this example was accumulated on four steps of 
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plurality, for example, the upper and lower sides, and has held magnetic-disk 2a which records digital 
information, 2b, and 2c and 2d in the interior of a housing 1. The record section is established in both 
sides of the surface (bow noodles) and a rear face at each of these magnetic disks 2a-2d. The arm 5 
which supports the suspension 4 which supports the slider 3 equipped with the magnetic head for 
carrying out record playback of the data of digital information and said slider 3, and a slider 3 and a 
suspension 4 is arranged in each record section. With the air dynamic pressure generated by magnetic 
disks [ which counter / 2a-2d ] relative motion, on a corresponding magnetic disks [ 2a-2d ] field, 
minute amount surfacing is carried out and each slider 3 supports the magnetic head with which it 
equipped. An arm 5 is made to move a slider 3 to radial [ of each record section ], and the positioning 
device 6 for positioning the magnetic head fixed to the slider 3 in a desired location is connected to it. 
[0012] the hard disk equipment of this example -- a magnetic disk 2 -- the spindle motor 7 for rotating a- 
2d at a desired high rotational frequency (for example, more than 7000r.p.m) is formed. The above- 
mentioned positioning device 6 and the spindle motor 7 are being fixed to the base 8 of a housing 1. The 
axis of rotation of a spindle motor 7 is equipped with the above-mentioned magnetic disks 2a-2d 
through the ring-like spacer 12. That is, as it is indicated in drawing 2 as magnetic disks 2a-2d and three 
spacers 12, it is put by turns. Thereby, each magnetic disks 2a-2d maintain predetermined disk 
interspace spare time, and laminating support is carried out. 

[0013] The holddown members 9a, 9b, 9c, and 9d for fixing the specification-part material 10a, 10b, and 
10c for regulating the inflow appearance of the air to disk interspace spare time and these specification- 
part material lOa-lOc to a housing 1 are formed in the hard disk equipment of this example. These 
holddown members 9a-9d and the specification-part material 10a- 10c are separately formed 
corresponding to each disk interspace spare time formed with a resin material in two or more magnetic- 
disk 2a-2d, and are formed in the shape of [ corresponding to a magnetic disks / 2a-2d / periphery ] a 
circle. Moreover, these holddown members 9a-9d and the specification-part material 10a- 10c are being 
fixed by the base 8 on the above-mentioned periphery and the concentric circle with the bolt shown in 
drawing 2 . It is put upon details by turns so that it may be arranged in the disk interspace spare time to 
which the edge of each specification-part material 10a- 10c corresponds to drawing 2 so that it may be 
indicated as holddown members 9a-9d and the specification-part material 10a- 10c. Thereby, with the 
hard disk equipment of this example, the inflow appearance of the air in the each magnetic disks [ 2a- 
2d ] periphery section is regulated, generating of a disk flutter is controlled and the thing of it can be 
carried out so that it may explain in full detail behind. 

[0014] Furthermore, since the specification-part material 10a- 10c and holddown members 9a-9d were 
accumulated by turns and the hard disk equipment of this example arranges them as mentioned above, it 
can fix appropriately and easily to a housing 1 the specification-part material 10a- 10c which corresponds 
to disk interspace spare time. In addition, holddown members 9a-9d and the specification-part material 
10a- 10c are arranged in locations other than the movable range of the slider 3 by the above-mentioned 
positioning device 6, and are being fixed to the housing 1. moreover - although above-mentioned 
explanation explained the example which constituted holddown members 9a-9d and the specification- 
part material 10a- 10c with the resin material -- at least these one side - a metallic material -- aluminum 
and stainless steel may constitute preferably. 

[0015] The head disk assembly (HDA) of the hard disk equipment concerned is constituted from hard 
disk equipment of this example by the configuration member containing the magnetic disks 2a-2d held 
in the interior of the above-mentioned housing 1 and this housing 1, the slider 3 equipped with the 
magnetic head, the positioning device 6, and a spindle motor 7. Moreover, the hard disk equipment of 
this example has a control circuit (not shown) for controlling the above-mentioned head disk assembly, 
and outputting and inputting data to each magnetic disks 2a-2d. 

[0016] Here, with reference to drawing 3 , the function of the above-mentioned specification-part 
material lOa-lOc is explained concretely. Drawing 3 is explanatory drawing showing the flow of the 
concrete air of the periphery section circumference of the magnetic disk in the hard disk equipment 
shown in drawing 1 . As shown in drawing 3 , with the hard disk equipment of this example, 
specification-part material 10a is arranged at magnetic-disk 2a and the disk interspace spare time of 2b, 
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and regulates the periphery section two al of them, and the inflow appearance of the air in the space 
faced across and formed with about one 2b. Similarly, specification-part material 10b is arranged at 
magnetic-disk 2b and the disk interspace spare time of 2c, and regulates periphery section 2b 1 of them, 
and the inflow appearance of the air in the space faced across and formed about 2c 1. consequently, with 
the hard disk equipment of this example, the corresponding specification-part material 10a- 10c functions 
as resistance in the passage in the passage of the air which carries out inflow appearance to each disk 
interspace spare time, for this reason, as the arrow head of drawing 3 shows, the air which carries out 
inflow appearance to disk interspace spare time can be regulated, and that inflow/outflow can be 
decreased. Thereby, with the hard disk equipment of this example, generating of a disk flutter is 
controlled, the thing of it can be carried out, and vibration of magnetic disks 2a-2d can be reduced. 
[0017] In addition, the range of the concrete size between a holddown member and the periphery of a 
magnetic disk (it illustrates by "P" of drawing 3 ) is 0.1-lmm. Moreover, in specification-part material, 
the range of the size (it illustrates by "Q" of drawing 3 ) of the portion arranged in the disk interspace 
spare time is 0.5-lmm. The range of the concrete size between specification-part material and the field 
of a magnetic disk (it illustrates by "R" of drawing 3 ) is 0.5-lmm. 

[0018] As mentioned above, with the hard disk equipment of this example, the specification-part 
material 10a- 10c is arranged corresponding to each disk interspace spare time formed in two or more 
magnetic-disk 2a-2d by which laminating support was carried out. Thereby, with the hard disk 
equipment of this example, resistance in the passage (inflow appearance) of the air in each disk 
interspace spare time can be enlarged by the specification-part material 10a- 10c. That is, with the hard 
disk equipment of this example, the specification-part material 10a- 10c can regulate the inflow 
appearance of the air to disk interspace spare time, can decrease the inflow/outflow, and can make 
uniform and stable the pressure of the air which acts on an each magnetic disks [ 2a-2d ] field. 
Consequently, with the hard disk equipment of this example, generating of the disk flutter by the 
ununiformity of an above-mentioned pressure can be controlled, and vibration of magnetic disks 2a-2d 
can be reduced. Consequently, with the hard disk equipment of this example, the positioning accuracy of 
the magnetic head by the positioning device 6 can be improved easily. Furthermore, with the hard disk 
equipment of this example, since generating of a disk flutter is controlled without using the flow of the 
compulsory air by a blower etc., it can prevent that the configuration of the equipment concerned is 
enlarged. 

[0019] « -- 2nd example» -- drawing 4 is the perspective diagram showing the outline configuration 
of the hard disk equipment which is the 2nd example of this invention, and drawing 5 is the cross 
section showing the configuration of the principal part of the hard disk equipment shown in drawing 4 . 
In this example, in the configuration of hard disk equipment, two or more specification-part material and 
holddown members were constituted in one, and that specification-part material constituted in one was 
divided into plurality to the hoop direction of a magnetic disk, and it fixed to the housing. Since other 
each part is the same as that of the thing of the 1st example, those duplicate explanation is omitted. As 
shown in drawing 4 and drawing 5 , with the hard disk equipment of this example, the specification-part 
material 11a, lib, and 1 lc divided into three pieces is being fixed to the base 8 of a housing 1 two or 
more to the hoop direction of a magnetic disk with the bolt shown in drawing 4 . two or more 
specification-part material lOa-lOc ( drawing 1 ) which showed these specification-part material 1 la-1 lc 
to the 1st example, and two or more holddown members 9 -- a-9d ( drawing 1 ) is constituted in one, and 
it is constituted by the resin material. 

[0020] The portion arranged in disk interspace spare time is prepared in these specification-part material 
1 la-1 lc like the specification-part material 10a- 10c of the 1st example. It is arranged in the disk 
interspace spare time which a lobe 1 Ibl, 1 lb2, and 1 lb3 are prepared in specification-part material lib, 
and specifically corresponds to drawing 5 so that it may be shown. Thereby, like the thing of the 1st 
example, the hard disk equipment of this example regulates the inflow appearance of the air in the each 
magnetic disks [ 2a-2d ] periphery section, controls generating of a disk flutter and can carry out the 
thing of it. Furthermore, with the hard disk equipment of this example, since the above one 
specification-part material 1 la-1 lc is used, compared with the thing of the 1st example, installation of 
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the specification-part material 1 la-1 1c to a housing 1 can be performed easily. 
[0021] In addition, the hard disk equipment of this invention is not restricted to either of the above- 
mentioned examples, and by the specification-part material arranged corresponding to disk interspace 
spare time, based on the main point of this invention of regulating the inflow appearance of the air to the 
disk interspace spare time, various deformation is possible for it and it does not eliminate them from the 
range of this invention. Moreover, the specification-part material of this invention may be used for an 
optical disk or a magneto-optic disk at the equipment which carries out record playback of the data, and 
although the example which applied the specification-part material of this invention to hard disk 
equipment was explained, you may constitute from explanation of an above-mentioned example so that 
vibration of those disks may be reduced. 
[0022] 

[Effect of the Invention] As mentioned above, with the hard disk equipment of this invention, 
specification-part material is arranged corresponding to each disk interspace spare time to two or more 
magnetic disks by which maintained predetermined disk interspace spare time and laminating support 
was carried out. Thereby, with the hard disk equipment of this invention, resistance in the passage 
(inflow appearance) of the air in each disk interspace spare time can be enlarged by specification-part 
material. That is, with the hard disk equipment of this invention, specification-part material can regulate 
the inflow appearance of the air to disk interspace spare time, can decrease the inflow/outflow, and can 
make uniform and stable the pressure of the air which acts on the field of each magnetic disk. 
Consequently, with the hard disk equipment of this invention, generating of the disk flutter by the 
ununiformity of an above-mentioned pressure can be controlled, vibration of a magnetic disk can be 
reduced, and, therefore, the positioning accuracy of the magnetic head can be improved easily. 
Furthermore, with the hard disk equipment of this invention, since generating of a disk flutter is 
controlled without using the flow of the compulsory air by a blower etc., it can prevent that the 
configuration of the equipment concerned is enlarged. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hard disk equipment characterized by providing the following Two or more magnetic disks 
by which maintained predetermined disk interspace spare time and laminating support was carried out A 
spindle motor for rotating said two or more magnetic disks A slider which equipped said two or more 
magnetic disks of each with the magnetic head for carrying out record playback of the data A case for 
holding a positioning device, and said magnetic disk, said spindle motor, said slider and said positioning 
device for moving said slider to radial [ of said magnetic disk ], and positioning in a desired location, 
specification-part material for being arranged corresponding to said disk interspace spare time, and 
regulating inflow appearance of air to the disk interspace spare time, and a holddown member for fixing 
said specification-part material to said housing 

[Claim 2] Hard disk equipment according to claim 1 characterized by having arranged said 
specification-part material in locations other than the movable range of a slider by said positioning 
device. 

[Claim 3] Hard disk equipment according to claim 1 or 2 characterized by a regulation range by said 
specification-part material being the space faced across and formed near the periphery section of said 
two magnetic disks. 

[Claim 4] Hard disk equipment according to claim 1 to 3 with which said specification-part material is 
characterized by being divided into plurality to a hoop direction of said magnetic disk. 
[Claim 5] Hard disk equipment according to claim 1 to 4 with which said specification-part material is 
characterized by being constituted with a resin material. 

[Claim 6] It is hard disk equipment according to claim 1 or 2 which is separately formed corresponding 
to each disk interspace spare time by which said specification-part material is formed among said two or 
more magnetic disks, and is characterized by for each specification-part material having been 
sandwiched by two holddown members, and fixing it to said housing. 

[Claim 7] Hard disk equipment according to claim 6 characterized by a regulation range by said 
specification-part material being the space faced across and formed near the periphery section of said 
two magnetic disks. 

[Claim 8] Hard disk equipment according to claim 6 or 7 with which said specification-part material is 
characterized by being divided into plurality to a hoop direction of said magnetic disk. 
[Claim 9] Hard disk equipment according to claim 6 to 8 with which at least one side of said 
specification-part material and said holddown member is characterized by being constituted with a resin 
material. 

[Claim 10] Hard disk equipment according to claim 1 to 4 characterized by constituting said 
specification-part material and said holddown member in one. 



[Translation done.] 
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